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Abstract
Although optimal labour market allocation of school leavers benefits individuals, employers
and societies, a substantial part of European school leavers do not find a job that matches
their field or level of education. This paper explores the extent to which horizontal and
vertical education-to-job matches of European school leavers from secondary education is
associated with the level of stratification, standardization, and the level of vocational orienta-
tion and institutional linkages of education systems. We combine notions of signalling theory,
human capital theory and job matching theory to formulate hypotheses about how education
systems affect horizontal and vertical education-to-job matches. We use micro-data on 30,805
school leavers in 20 European countries from the 2009 Ad Hoc Module of the European
Labour Force Survey and data on system characteristics. Using multi-level logistic regression,
we show that the level of stratification of secondary education is associated with better ver-
tical job matches. We also find that the positive relation between being vocationally trained
and education-to-job matches is stronger in systems with stronger institutional linkages. The
positive relation between being vocationally trained and vertical job matches is less strong in
more vocational oriented systems. Theoretical and practical implications are discussed.
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Introduction
This paper investigates the relationship between countries’ education systems and the probability that
school leavers from secondary education start their careers in a job that requires their acquired level
of education (so-called vertical match, or VM) and have jobs in the same domain of their field of study
(horizontal match, or HM). In most European countries, both vertical and horizontal education-to-job
mismatches are very common. About a quarter of all workers in the OECD are overeducated (OECD,
2011) and a considerable proportion has a job in a different field than the field for which they were edu-
cated (Solga and Konietzka, 1999; Wolbers, 2003).
Some authors argue that mismatches do not exist, and that observed mismatches might be statistical
artefacts or a temporary phenomenon (Halaby, 1994; Leuven and Oosterbeek, 2011). However, most
authors agree that mismatches do exist (Green, 2013; Groot and Maassen van de Brink, 2000; Quintini,
2011) and may have long-term consequences for individual careers (Scherer, 2004). A high incidence
of mismatches is usually considered an indication that education systems might be failing to transfer
useful skills to school leavers and that labour markets might be failing to effectively allocate the same
school leavers to the available jobs (OECD, 2011). This institutional failure is costly for economies,
for firms and for workers. As countries’ productivity and welfare could be higher if overeducated
workers’ skills were fully utilized and tax revenues might be wasted on providing workers with skills
that do not contribute to their productivity, economies suffer from a high mismatch incidence (McGui-
ness, 2006). Likewise, an undereducated workforce is detrimental for firms’ productivity (Kampel-
mann and Rycx, 2012). Being mismatched is also costly for workers themselves. Overeducated
workers earn less than matched people in the same job (Levels et al., 2014), have lower levels of job
satisfaction (Battu et al., 2000) and high turnover rates (Sloane et al., 1999). Horizontal mismatching
comes at a cost, too: mismatched employees have more volatile careers and achieve a lower occupa-
tional status (Wolbers, 2003).
Many studies have highlighted that characteristics of the educational system frame the transition from
education to work. Starting with the seminal work of Allmendinger (1989), authors have shown how
cross-country differences in the school-to-work transition are systematically related to the way in which
educational systems (Hannan et al., 1999; Kerckhoff, 2000; Mu¨ller and Shavit, 1998; Van der Velden
and Wolbers, 2003; Wolbers, 2007) or labour markets (Breen, 2005; Gangl, 2003, 2004; Marsden,
1990) are organized in these countries. Most studies focus on labour market indicators like unemploy-
ment, occupational status attainment or job-search duration. However, relatively little is known about
the relationship between education systems and education-to-job matching. Only a few papers directly
focus on the relationship between institutions of education systems and the matching process, but these
papers either focus on tertiary education graduates (Verhaest and Van der Velden, 2013) or focus only on
the effect of vocational orientation and institutional linkages on horizontal matches (Wolbers, 2003).
Given the potential costs of vertical and horizontal mismatches, more detailed knowledge about the
extent to which education systems might serve to improve matching is clearly warranted.
Our approach aims to provide a comprehensive overview of the complex macro–micro relationships
between education system characteristics and job-matching outcomes. Previous studies have sought to
categorize countries into a distinct and usually dichotomous classification of their education systems
(cf. Gangl, 2001). For example, authors have distinguished between organizational or occupational spaces
(Jobert et al., 1997; Maurice et al., 1986), internal or occupational labour markets (Marsden, 1990;
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Marsden and Ryan, 1995), or highly or weakly stratified education systems (Allmendinger, 1989). Such
ideal-type dichotomies – while informative as heuristics – are arguably too broad to capture the complex-
ities of a education system’s labour market consequences (Gangl, 2001). Scholars of education systems
have therefore recently moved away from classifying countries’ education systems and started to study the
effects of their specific characteristics (Bol and Van de Werfhorst, 2011, 2013). Following this line, we aim
to empirically disentangle the relation between school leavers’ education-to-job matching and education
systems’ levels of stratification (i.e. the extent to which education is tracked), of input and output standar-
dization (i.e. the extent to which curricula and outcomes are subject to nationwide standards), of vocational
orientation (i.e. the proportion of pupils in upper secondary education who are enrolled in vocational
tracks) and of institutional linkages (i.e. the share of vocational education that is provided as a combination
of school-based teaching and learning at the workplace). By doing so, we aim to provide a comprehensive
test of hypotheses on the relation between education system characteristics and early-career education-to-
job matches.
Our paper addresses two research questions. First, stratification and standardization might be
related to education-to-job matches of all school leavers, irrespective of field or level of education
(Bol and Van de Werfhorst, 2011). These relations have not yet been investigated for graduates
from upper secondary education. The first research question in our study is: to what extent do the
level of stratification, input standardization and output standardization of education systems affect
the extent to which European school leavers from upper secondary and post-secondary education:
(a) start working in a job that matches their field of study; and (b) start working in a job that
requires as a minimum the level of education from which they have graduated? Our second
research question is specifically aimed at school leavers from vocational education. This part of
the study aims to improve the understanding of how and when vocational training affects school
leavers’ HM and VM. Although the general labour market effects of vocational training are
well-studied (Gangl, 2003; Iannelli and Raffe, 2007; Ryan, 2001, 2003; Shavit and Mu¨ller,
2000; Van de Werfhorst, 2002) the relation between vocational training and (particularly horizon-
tal) education-to-job matching is still unclear. Wolbers (2003) observes that having a vocational
qualification is not substantially related to HM. However, we will demonstrate that cross-level
interactions are theoretically plausible: it might very well be that the extent to which vocational
training affects education-to-job matches depends on the way in which vocational education is
organized (Gangl, 2003; Iannelli and Raffe, 2007). Indeed, Wolbers (2003) also found that in coun-
tries in which the share of upper secondary education students in school-based vocational education
is large, the probability of horizontal mismatches is higher. However, in his analysis Wolbers did
not allow for cross-level interactions, nor did he control for other educational system characteristics
such as stratification and standardization. In this contribution, we analyse whether being vocation-
ally trained improves school leavers’ education-to-job matching, and whether the relationship
between vocational education and education-to-job matching covaries with the level of vocational
orientation and the extent of institutional linkages of upper secondary education. Such cross-level
interactions have only been tentatively explored (Iannelli and Raffe, 2007). Our second research
question is: to what extent does the effect of vocational training on job matching covary with the
level of vocational orientation and the extent of institutional linkages of the education system?
To answer our research questions, we draw hypotheses from signalling theory, human capital theory
and job matching theory. To test hypotheses, we use the 2009 Ad Hoc Module of the European Labour
Force Survey (EU LFS) (Eurostat, 2010) on over thirty-thousand young people from 20 European coun-
tries, who left education and entered the labour market with a diploma at ISCED levels 3 and 4 in the
period 1989–2009.1 We combine these school leaver data with country-level data on education systems
and labour market conditions, and use multi-level regression analysis to model horizontal and vertical
matches.
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Theory
To understand how education affects education-to-job matches during the school-to-work transition, we
build on matching theories of labour market allocation. We assume that both job-seekers and employers
strive for the most optimal match, given their preferences, opportunities and constraints (see, for exam-
ple, Kalleberg and Sørensen, 1979; Logan, 1996; Mu¨ller, 2005). Job-seekers are assumed to maximize
the returns to their educational investments, and seek a job that provides them with the highest monetary
rewards given their level of education and experience. By the same token, employers aim to hire employ-
ees who are expected to be the most productive and least costly.
The extent to which job-seekers and employers are able to reach their goals is framed by institutional
arrangements of labour markets and education systems (DiPrete et al., 2001; Gangl, 2003, 2004). Most
theorizing about cross-national variation in school-to-work transitions revolves around some sort of
clustering of education and labour market systems (Allmendinger, 1989; Iannelli and Raffe, 2007; Jobert
et al., 1997; Marsden 1990; Marsden and Ryan, 1995; Maurice et al., 1986; Shavit and Mu¨ller, 2000).
Gangl (2001) examined if cross-national variation in patterns of labour market entry can be related to the
systems of internal and occupational labour markets proposed by Marsden (1990, 1999), and concluded
that while these clusters have some explanatory power, large within-cluster and between-cluster varia-
tion in transition patterns remain unexplained. In other words, the often used classifications might be too
crude to capture the complex set of institutional arrangements of modern education systems. Recently,
scholars have argued that it might be more informative to move beyond the clustering of countries, and
towards analyses of the relevance of the countries’ education system characteristics (Bol and Van de
Werfhorst, 2011, 2013). Education systems vary with respect to the level of stratification, standardiza-
tion, vocational orientation and institutional linkages, and while these dimensions might be correlated,
they refer to empirically and theoretically distinct institutions (Bol and Van der Werfhorst, 2011).
Stratification
The level of stratification of education systems captures the sorting of pupils with different ability levels
into separate educational tracks. The literature offers three reasons for the expectation that stratification
is positively related to HM and VM. First, the more highly stratified education systems, the more fine-
grained the distinction of abilities of graduates from the various tracks (Van der Velden, 2011). As a
result, in more highly stratified systems, employers are better informed about the ability levels of job
applicants (Andersen and Van de Werfhorst, 2010; Mu¨ller, 2005). Secondly, employers model job tasks
to expected workers’ skills (Marsden, 1999), which is easier in more highly stratified systems as the
average skills level of workers can be more precisely defined. Thirdly, the description of required skills
levels can be much more precise in systems with higher levels of stratification (e.g. Do¨rfler and Van de
Werfhorst, 2009). So, it should be clearer to applicants which ability levels that various jobs require. We
therefore expect (hypothesis 1) that there is a positive association between the level of stratification in a
country and school leavers’ chance to experience VM.
Standardization
Educational credentials can be used to sort prospective employees during the job matching process, as
they signal various unobserved properties of those who have obtained them (see Arrow, 1973; Riley,
1976; Spence, 1973; Van der Velden, 2011; Weiss, 1995). The literature has spawned a wide variety
of signalling theories, all presupposing that: (a) employers have imperfect information about the actual
skills of prospective employees; and (b) educational credentials hold information about unobserved qua-
lities of prospective employees. Qualifications and other characteristics of the educational career serve
as a signal of the type and level of skills that prospective employees have acquired in education (Van der
344 Acta Sociologica 57(4)
344
Velden, 2011), or of unobservable personal characteristics that affect their expected productivity or
training costs (Arrow, 1973; Spence, 1973).2
The more informative educational credentials are about the actual skills of applicants, the better
informed employers are during the recruitment and selection process, and the less likely it is that job
mismatches occur (Andersen and Van de Werfhorst, 2010; Breen, 2005). One way of increasing the sig-
nalling power of educational output is by standardization, which reflects the degree to which the quality
of education meets the same standards nationwide (Allmendinger, 1989). Standardization can be
achieved in two main ways. First, input standardization refers to the extent to which schools can make
autonomous decisions about what is being taught, how and by whom. Nationwide regulations on teach-
ers’ training, school budgets, books and curricula can reduce between-school variance in input. Higher
homogeneity of students’ skills and knowledge, in turn, will increase the transparency of skills levels and
of curricula content to employers. We expect that (hypothesis 2) there is a positive association between
the standardization of input in a country and school leavers’ chance to experience HM (2a) and VM (2b).
Secondly, standardization of output refers to the extent to which educational performance of pupils or
students is tested against external standards, such as a national inspection institute or centralized exit
examinations (Bishop, 1997; Woessmann, 2005). In highly standardized systems, diplomas are more
informative about the acquired level of skills and employers can more easily compare job applicants dur-
ing the recruitment and selection process. Evidence indeed suggests that standardization is associated
with a lower incidence of job mismatches (Mu¨ller, 2005; Mu¨ller and Shavit, 1998). We hypothesize that
(hypothesis 3) there is a positive association between the standardization of output in a country and
school leavers’ chance to experience VM.
Vocational orientation
Vocational orientation is defined as the proportion of students in upper secondary education who are
enrolled in vocational tracks. From a human capital point of view, vocational training is theoretically
thought to give vocationally educated graduates a higher probability of HM and VM than generally edu-
cated graduates, because vocational training teaches skills that are strongly in demand by employers
(Ryan, 2003). Vocationally trained students are thus more directly productive and employers have an
incentive to allocate these people to jobs that match their skills. Network theories predict the same:
apprentices might capitalize on social capital acquired at the workplace, by continuing to work with the
employer who provided the training (Rosenbaum et al., 1990). We can also expect a cross-level inter-
action effect here as the effectiveness of vocational education plausibly interacts with macro-level con-
texts (Gangl, 2003; Iannelli and Raffe, 2007). In occupational labour markets (OLMs), selection on the
basis of specific educational credentials is even more important (Maurice et al., 1986). If we take the
share of vocationally educated school leavers as a good proxy of the existence of OLMs we would expect
the positive effect of having a vocational diploma to be even more important.
However, Wolbers (2003) found that horizontal matches were less common in more strongly voca-
tionally oriented systems. This appears to contradict the above. From a signalling theory perspective
those with a background in vocational education might be worse off when entering the labour market,
compared to generally educated school leavers. Instead of signalling the acquisition of specific skills, a
vocational diploma might be a signal of lower motivation or ability compared to academically (read:
generally) educated peers, even at the non-tertiary levels (Gesthuizen et al., 2011; Thurow, 1975; Wolf,
2002). Education is a positional good, and one’s relative education might more strongly determine one’s
relative position in the job queue than one’s absolute position. If vocational training is a negative signal,
vocationally trained applicants might be placed lower in the queue, which would in turn increase the
likelihood that they would have to accept a job below their education level or outside their educational
field. Here a cross-level interaction can also be expected. If the share of vocationally educated school
leavers as a percentage of the entire cohort is higher, the signal sent by a vocational diploma would
be less unfavourable.
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Based on these theories, we have two alternative sets of hypotheses (hypothesis 4). Based on human
capital theory or network theories, we expect to observe a positive relation between being vocationally
trained and school leavers’ chance to experience HM and VM (4a) and that this relation is stronger if the
education system is more vocationally oriented (4b). Alternatively, based on signalling theory, we
expect negative relations between being vocationally trained and school leavers’ chance to experi-
ence HM and VM (4c) but these relations are weaker if the education system is more vocationally
oriented (4d).
Institutional linkages
Breen (2005) argues that institutional linkages in the education system are crucial for improving the labour
market allocation of young people. Institutional linkages indicate the share of vocational education that is
provided as a combination of school-based teaching and learning at the workplace (e.g. apprenticeships or
dual system). Institutional linkages improve VM and HM in two main ways. First, in countries in which
vocational education is more strongly institutionally linked, employers have more influence on the voca-
tional curriculum (cf. Andersen and Van de Werfhorst, 2010) or on the size of the vocational system (Cul-
pepper and Finegold, 1999; Thelen, 2004). Secondly, in countries with more strongly institutionalized
linkages between employers and schools, jobs are more readily moulded to meet the average expected
skills of vocationally educated workers (cf. Marsden, 1999; Maurice et al., 1986). If vocational education
takes place directly in the workplace, it is more likely that the skills taught in the curriculum are actually in
demand by employers, which increases HM and VM for vocationally trained students.
The general individual effects of vocational training are the same as has been argued before in
hypothesis 4a. But here too, a cross-level interaction is to be expected. In countries with a high level
of institutional linkages, vocational training is well-institutionalized and a large share of the curriculum
is workplace-based. This ensures a better provision of job-relevant skills and a higher transparency of
qualifications. We expect that the relations between being vocationally trained and HM and VM are
stronger if the education system has stronger institutional linkages (hypothesis 5).
Data
We used data from the EU LFS 2009 Ad Hoc Module on the entry of young people into the labour
market (Eurostat, 2010). This module combines data from the core questionnaire of the LFS with spe-
cific data on the labour market entry of youth. The data contain information on school leavers from all
27 EU member states, as well as from Iceland, Norway, Switzerland and Serbia. We could only ana-
lyse countries for which sufficient macro-level data were available, i.e. Austria, Belgium, Czech
Republic, Germany,3 Denmark, Spain, Finland, France, Greece, Hungary, Ireland, Italy, Luxembourg,
the Netherlands, Norway, Poland, Sweden, Slovenia, Slovak Republic and the UK.
The technical evaluation of these data (Eurostat, 2012) revealed that respondents had recall problems
for variables associated with dates (such as the exact month in which respondents left education, or dates
on which they started working).4 The variables associated with a mismatch (i.e. the field and level of
both study and first job) are not reported to have a demonstrable bias. Our mismatch measures are based
on validated cross-national measures, of which we used broad classifications to further reduce the pos-
sibility that people would make a mistake.
We applied some selections to the data. First, we defined school leavers as all people between 15 and
34 years old, who left formal education between 1989 and 2009, and who entered their first job after
leaving formal education. We further selected only those who had attained education at the upper sec-
ondary and post-secondary, non-tertiary level (i.e. ISCED levels 3 and 4).5 We looked at the first paid
job that lasted longer than three months. Respondents for whom we could not establish a field of edu-
cation or occupation were excluded. Furthermore, as some countries still have a military draft that can in
principle enrol persons who have not yet graduated, we also excluded military personnel. After selection
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and listwise deletion of respondents with missing values on any of the independent variables, we could
analyze a sample of n ¼ 30,805.
Measurements
We discuss the measurements of the variables used in this study below. Descriptive statistics are pre-
sented in Table 1.
Dependent variables
To measure HM we built on Wolbers’ (2003: 254) definition of horizontal mismatch, operationalized as
a discrepancy between the field of occupation of a school leaver’s first job and the field of education he
Table 1. Descriptive statistics.
Variable Minimum Maximum Mean SD
Dependent variables
Horizontal education-to-job match 0 1 0.612 0.487
Vertical education-to-job match 0 1 0.813 0.390
Country-level variables
Vocational orientation 0.700 1.744 0.478 0.814
Institutional linkages 0 48 13.274 13.522
Stratification 1.078 1.789 0.332 0.927
Standardisation of input 0.841 2.079 0.025 0.731
Standardisation of output 0 1 0.610 0.483
GDP per capita (US$1000) 2.406 112.029 21.255 15.450
Youth unemployment 2.700 43.500 17.806 8.796
Labor Market Protection Index 0.600 3.820 2.121 0.786
Individual-level variables
Female 0 1 0.467 0.499
Married 0 1 0.335 0.472
Age
15–19 0 1 0.012 0.108
20–24 0 1 0.204 0.403
25–29 0 1 0.350 0.477
29–34 0 1 0.434 0.496
Level of education (ISCED97)
Level 3 0 1 0.895 0.307
Level 4 0 1 0.105 0.307
Vocational schooling 0 1 0.719 0.449
Field of study (ISCED97)
General 0 1 0.247 0.430
Educational science and teachers 0 1 0.006 0.076
Humanities, (foreign) languages 0 1 0.026 0.160
Social sciences, business, law 0 1 0.174 0.379
Sciences, mathematics, computer 0 1 0.020 0.139
Engineers, manufacturers, construction 0 1 0.333 0.471
Agriculture, veterinary 0 1 0.031 0.173
Health, welfare 0 1 0.048 0.214
Services 0 1 0.115 0.319
Source: Eurostat (2010). n ¼ 30,805.
Levels et al.: From school to fitting work 347
347
or she attended. HM is defined as working in an occupational field that matches the field of one’s study.
We made some adjustments to Wolbers’ (2003) scheme to incorporate general (i.e. non-specific) study
programs and also to increase the coherence of the classification.6 Information about how we matched
ISCED fields of study to ISCO three-digit occupations is presented in Table 2. To measure VM we con-
sidered all selected respondents (i.e. those with an educational attainment at ISCED levels 3 and 4)
working at jobs of one-digit ISCO 8 or 9 to be overeducated, and all others to be vertically matched.7
We did not consider the situation of undereducation separately.
Country-level independent variables
For most of the characteristics of education systems we build on the work of Bol and Van de Werfhorst,
who used principal factor analysis to construct indicators of commonly used system traits (Bol and Van
de Werfhorst, 2011, 2013).8 From their dataset, we used the following country indicators:9
 Level of stratification: factor score based on the age of first selection, the percentage of the total
curriculum in primary and secondary education that is differentiated and the number of educa-
tional tracks available to 15 year olds. The index ranges from 1.078 (Norway and the UK) to
1.789 (Germany), has a mean of 0.332 and a standard deviation of 0.927.
 Standardization of input: based on PISA data on school autonomy, i.e. the extent to which schools
were responsible for textbook use, course content and course offerings. In our sample, this scale
ranges from 0.841 to 2.079, with a mean of 0.025 and a standard deviation of 0.731. A higher
score on the index implies a lower level of school autonomy, and thus a higher level of
standardization.
 Standardization of output: based on whether (1) or not (0) countries’ education systems have cen-
tralized exit exams in secondary education. Note that the variable is not a full dummy variable: in
Germany, centralized exams are not mandatory in all federal states. We use the proportion of Ger-
man regions where central examinations are mandatory.
 Vocational orientation: based on two data sources measuring the percentage of students enrolled
in upper secondary vocational programs (from the OECD (2006) and UNESCO (2011a; 2011b)).
This index has a sample mean of 0.478 and a standard deviation of 0.814.
 In order to capture institutional linkages, we used the percentage of upper secondary vocational
education that takes place in a dual system. Data were provided by the OECD (2007). The scale
ranges from 0 (Italy, Sweden and the UK) to 47.70% (Denmark).
 Next to the education system traits we included a number of control variables The first two were
taken up as time-varying measures, at the individual level linked to the year in which respondents
entered the labour market:
 GDP per capita: countries’ economic productivity indicated by the gross domestic product per
capita between 1989 and 2008. The index is measured in 2011 US$1000, and obtained from
the World Bank (2012a). The scale ranges from 2.406 (Poland) to 112.029 (Luxembourg).
 Youth unemployment rate: defined as the percentage of the 15–24 year old male labour force
in a given country that was unemployed but available for and seeking employment for the
period 1989–2008. Information was obtained from the World Bank (2012b). The scale ranges
from 2.7% (Luxembourg) to 43.5% (Poland).
 We also control for the strictness of employment protection legislation, as this has been shown in
previous research to affect the school-to-work transition of European school leavers (Gangl,
2003; Wolbers, 2007). We use the Employment Protection Legislation index (EPL) developed
by the OECD (2012). This index uses three main components, i.e. the existence of: (a) policies
to protect workers against dismissal; (b) requirements for collective dismissals; and (c) regula-
tions regarding temporary employment. A higher score on this index corresponds to a more pro-
tective labour market. The scale ranges from 0.6 (UK) to 3.82 (Spain).
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Table 2. Classification of fields of education and matching jobs.
Field of study (ISCED97) Field of education (ISCO88 – three digits)
Wolbers’ (2003) classification Adjusted classification used in this study
000: General 100 110 111 114 121 130 131
247
344
400 410 413 414 419 420 421 422
511 512 513 520 521 522
100: Education 200 230 231 232 233 234 235 230 231 232 233 234 235
300 330 331 332 333 334 330 331 332 333 334
200: Humanities and arts 200 230 231 232 243 245 246 231 232 243 245 246
300 347 348 347 348
500 520 521 522 414
300: Social sciences,
business and law
100 110 111 121 122 123 130 131 100 110 111 114 120 121 122 123 130
131
200 230 232 231 241 242 243 244 245 247 231 232 240 241 242 243 244 247
300 341 342 343 344 346 340 341 342 343 344 346
400 401 402 403 404 405 406 407 408 409
410 411 412 413 414 415 416 417 418
419 420 421 422
400 410 411 412 413 414 419 420 421
422
511 520 522
910 911
400: Sciences 200 213 214 210 211 212 213 221
300 310 311 312 313 321 310 311 312 321
421
500: Engineering,
manufacturing,
construction
200 213 214 210 213 214
300 310 311 312 313 314 315 300 310 311 312 313 314 315
700 710 711 712 713 714 721 722 723 724
730 731 732 733 734 740 741 742 743
744
700 710 711 712 713 714 720 721 722
723 724 730 731 732 733 734 742
743 744
800 810 811 812 813 814 815 816 817 820
821 822 823 824 825 826 827 828 829
831 832 833 834
800 810 811 812 813 814 815 816 817
820 821 822 823 824 825 826 827
828 829
930 931 932
600: Agriculture 200 221 222 221
300 321 322 321
600 611 612 613 614 615 600 610 611 612 613 614 615
800 833 741
900 920 921 827 833
920 921
700: Health/welfare 200 221 222 223 244 220 222 223 244
300 321 322 323 330 332 346 320 322 323 346
500 510 513 513
900 920 913
800: Services 300 345 315 345 347
400 410 411 412 413 414 415 416 417 418
419 421 422
414 420 421 422
500 510 511 512 513 514 516 520 522 500 510 511 512 513 514 516
800 831 832 833 834 830 831 832 833 834
900 910 913 900 910 912 913 914 915 916 933
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Individual-level independent variables
To control for possible confounders at the individual level and to control for the contextual effects for
compositional differences of countries’ populations, we control for the following individual level
variables:
 Age, measured in five-year groups: 15–19 (reference group), 20–24, 25–29 and 30–34.
 Gender, distinguishing females (1) from males (0).
 Partner state, distinguishing persons who are married (1) from those who are not (0).
 Educational attainment: two dummies, distinguishing upper secondary education (ISCED level 3;
reference group) and post-secondary, non-tertiary education (ISCED level 4).
 Field of study: two-digit ISCED97 field of education code, distinguishing education sciences or
teacher training (code 100), humanities, (foreign) languages and arts (200), social sciences, busi-
ness or law (300), sciences, mathematics and computing (400), engineering, manufacturing and
construction (500), agriculture and veterinary (600), health and welfare (700) and the services
(800). People trained in general programmes are the reference category.
 Vocational orientation of education followed: dummy variable indicating whether (1) or not (0)
respondents followed some kind of vocational education.
Analyses
To get a first understanding of the cross-national variation in school leavers’ education-to-job matches,
we present some descriptive statistics in Figure 1. The top panel shows the proportion of school leavers
with HM. More than 60% of school leavers were able to find a job that matches their field of study. Con-
siderable cross-national variation can be observed. The proportion of HM ranges from 0.45 in Norway to
0.80 in Germany. The lower panel of Figure 1 shows the proportion of VM. The European average is
about 0.81. Cross-national variation exists, but the range is rather limited. The proportion of VM ranges
from 0.71 in France to 0.92 in Germany, Luxembourg and Austria.
The EU LFS data are structured hierarchically, with respondents nested in countries. To correct the
standard errors for this clustering, we employed two-level hierarchical regression analyses to test our
hypotheses (Rabe-Hesketh and Skrondal, 2005). We used the xtlogit package in Stata 12.10
Results
We present the results of the analyses in Table 3. The first two columns represent the analysis on the
main effect of vocational training and the education system characteristics for HM (model 1a) and
VM (model 1b).11 These refer to hypotheses 1 to 4. The next four columns present the results for a model
that includes the interaction between being vocationally trained and vocational orientation (models 2a
and 3a; hypotheses 4b and 4d) and for the interaction with institutional linkages (models 2b and 3b;
hypothesis 5). Results are discussed by hypothesis, not by model. All macro–micro relations are con-
trolled for compositional differences related to individual-level control variables. Macro–micro relations
are controlled for each other, as well as for differences in GDP per capita, labour market protection and
youth unemployment.
Table 3 confirms hypothesis 1: the level of stratification of education systems is positively asso-
ciated with VM (Model 1b: b ¼ 0.219). Sensitivity analyses (online supplement S2) reveal that this
result is robust for country selection. Our results do not support hypotheses 2a and 2b, as we do not
find the hypothesized positive association between standardization of input and HM or VM. We
also do not observe the positive relation between output standardization and VM that we expected
with hypothesis 3.
In the theory section we presented two alternative hypotheses on the effect of vocational training.
Based on both human capital and network theories, we predicted a positive relation between vocational
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training and matching (hypothesis 4a), and that this relation should be stronger in systems with a stronger
vocational orientation (hypothesis 4b) or stronger institutional linkages (hypothesis 5). Signalling the-
ories, on the other hand, predict a negative relation between vocational training and matching (hypoth-
esis 4c) and that this relation would be weaker in systems with a stronger vocational orientation
(hypothesis 4d).
Our findings support hypothesis 4a and reject hypothesis 4c. The labour market allocation of voca-
tionally trained school leavers is better than the allocation of their non-vocationally trained counterparts
both with respect to HM (model 1a: b ¼ 0.393) and VM (model 1b: b ¼ 0.252). Moreover, we observe
Figure 1. Labour market allocation of school leavers from upper secondary and post-secondary non-
tertiary education in 20 European countries. Source: Eurostat (2010). (a) Proportion of school leavers
who had a horizontal education-to-job match on their first job; (b) Proportion of school leavers who had
a vertical education-to-job match on their first job.
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significant cross-level interactions in the hypothesized positive direction in the case of institutional lin-
kages, both for HM (model 2b: b ¼ 0.024) and VM (model 3b: b ¼ 0.012).12
In models 2a and 3a, we test whether there is a cross-level interaction with vocational orientation.
Based on human capital theory we predicted a positive effect for the interaction term (hypothesis 4b),
but this is clearly not the case. Our findings also refute our signalling hypothesis. Signalling theory pre-
dicts a weaker negative effect of being vocationally educated in systems with a strong vocational orien-
tation (hypothesis 4d), but the results show a weaker positive effect.
The interaction effects are clearly illustrated in Figures 2 and 3. Figure 2 shows that in countries with
weak institutional linkages, vocationally educated school leavers are only slightly more likely than their
non-vocationally educated counterparts to get a job in their field and level of education. Relative to peo-
ple without a vocational education, their odds of horizontal and vertical matches gradually improve as
the institutional linkages get stronger. Figure 3 shows that for all school leavers alike, labour market allo-
cation functions less well if the system is more strongly vocationally oriented. Also, the positive advan-
tage that vocationally trained school leavers have when trying to find a job at the right level of education
strongly decreases if the vocational orientation of secondary education is higher.
Conclusions
Our analyses empirically explored whether four different education system traits are related to school
leavers’ education-to-job matches. First, school leavers are more likely to find a job at the right level
of education in more highly stratified systems. This might be because stratification increases the signal-
ling power of educational credentials, which reduces employers’ uncertainty about applicants’ skills
when making a hiring decision. Also, in more stratified systems, jobs can more easily be designed to
suit the expected skills-levels of workers.
Secondly, we found no compelling evidence that input standardization is related to the probability of HM
or VM, as signalling theory would predict. We also found no effect of output standardization on VM. The lack
of any significant effect might be the result of two opposing forces. On the one hand, standardization leads to
clearer signals, thus improving the matching process. But on the other hand, most schools at the upper sec-
ondary level prepare pupils for participating in a local or regional labour market. By definition, national gov-
ernments are less able to determine the needs of employers in these local labour markets than the schools
themselves. As a consequence, the more autonomous schools are in determining the contents of what is
learned, the better they would prepare their pupils for such labour markets. Centralized exams might hamper
schools’ ability to adapt to local labour market needs. Further research should test this hypothesis.
We show that being vocationally trained is positively related to HM and VM in all countries under study.
We have found no indications that having followed a vocational track is regarded as a negative signal about
underlying cognitive abilities, which would place such school leavers at the back of the job queue. This might
indicate that vocationally educated school leavers are more strongly equipped with the human capital that is
demanded by employers, or that the vocationally educated can capitalize on the social capital that their
occupation-based education has provided. This finding might also be related to signalling. While we
hypothesized that being vocationally educated might be a signal of relatively low academic abilities, an
opposing interpretation also merits consideration. Although ISCED levels 3 and 4 are starting qualifications
in many countries, it might very well be the case that graduates from these levels are expected to pursue ter-
tiary education. On these levels, entering the labor market from non-vocational tracks might be a negative
signal: it might be that these school leavers are perceived as not academically skilled enough to pursue ter-
tiary education, and also lack the occupationally specific skills that vocational education would have pro-
vided them with. Disentangling these interpretations provides an interesting venue for future research.
The positive relationship between being vocationally educated and the probability to obtain a matching
job is stronger in education systems with strong institutional linkages. Earlier research also showed that
institutional linkages enhance the probability of entering the labour market in a skilled blue-collar occu-
pation rather than an unskilled one (Mu¨ller and Shavit, 1998:39). Also interesting is that the probabilities of
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Figure 2. Multi-level (logistic) regression of variables associated with labour market allocation on
individual characteristics and indicators of countries’ education systems and economies, including cross-
level interactions between institutional linkages and being vocationally educated. Effects are controlled
for gender, marital state, field and level of education, and type of contract, GDP per capita, vocational
specificity, vocational orientation, standardisation of input, standardisation of output and the level of
differentiation. Tables are available in online supplement (S1). Source: Eurostat (2010).
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Figure 3. Multi-level (logistic) regression of variables associated with labour market allocation on
individual characteristics and indicators of countries’ education systems and economies, including cross-
level interactions between system vocational orientation and being vocationally educated. Effects are
controlled for gender, marital state, field and level of education, and type of contract, GDP per capita,
vocational specificity, vocational orientation, standardisation of input, standardisation of output and the
level of differentiation. Tables are available in online supplement (S1). Source: Eurostat (2010).
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VM and HM for the non-vocationally educated do not change with increasing institutional linkages, which
suggests that non-vocationally trained school leavers generally make the transition to parts of the labour
market where they do not compete based on the institutional linkages of their skills.
We also explored the extent to which the relationship between vocational education and labour mar-
ket outcomes was affected by the vocational orientation of education systems. Wolbers (2003) found that
horizontal mismatches are more common in countries with more strongly vocationally oriented systems.
Our results are in line with these findings. Interestingly, this only holds for HM and not for VM. An inter-
pretation might be that if a larger part of the work force is vocationally educated, the competition
between vocationally educated school leavers is more fierce. While vocationally educated school leavers
are more likely than non-vocationally educated school leavers to find matching jobs with respect to the
field of education, this advantage is smaller in countries with a higher share of students enrolled in voca-
tional education. There will always be sectorial or regional imbalances between supply and demand. If a
large proportion of a cohort is vocationally educated, it is more likely that they will be affected by such
temporal imbalances than would be the case where only a small proportion are vocational educated. This
interpretation is supported by the fact that we do find a positive main effect of institutional linkages.
When vocational training is strongly institutionalized, as in apprenticeship systems, these structural
imbalances are far less likely to occur.
Our analyses have some limitations that are due to data availability. The first limitation pertains to the
indicators we used to measure education system characteristics. As argued, we used the best measures
currently available. Our indicators are validated measures of unobserved educational systems traits, stan-
dardized to allow for cross-national comparisons. However, they do have limitations. Although the mea-
sures are well-suited to explain between-country variation, they are not time-varying. So, we have to
assume that the levels of stratification, standardization, vocational orientation and institutionalization
of the countries in our sample did not change dramatically in the time-period studied. This is quite plau-
sible as educational reforms are rare and only gradually affect the unobserved traits. However, cross-
nationally comparable time-varying data on educational reforms would measure the system traits even
better. A second limitation is sample restriction: we focused on the first significant job after graduation,
because the influence of education is plausibly the largest in this job, as labour market experience is min-
imal. However, the transition from school to work is much less clear-cut than these analyses suggest.
First, the data show that a considerable group of people had already entered the labour market before
getting a diploma. Second, although the first job is important for the rest of one’s career (Wolbers,
2003), so are further jobs. To capture the intricacies of this complex process, more elaborate longitudinal
data with biographical information about young people’s entire educational and occupational careers is
required.
Notwithstanding these caveats, our study allows for the formulation of two important policy impli-
cations. First, since vocational training seems to provide a comparative advantage over general educa-
tion in all systems, the fear that vocational education serves as a negative signal to employers is not
supported by cross-national evidence. However, and this is the second main conclusion, it is important
that vocational programs are built on strong linkages between employers and educational institutions.
This not only ensures that occupationally specific skills are acquired, but also reduces the likelihood that
students are trained for jobs that are not available.
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Notes
1. This paper focuses on secondary education, i.e. upper secondary (ISCED level 3) and post-
secondary, non-tertiary education (ISCED level 4). Research into the relationship between educa-
tion systems and education-to-job matches often focuses on tertiary education (e.g. Verhaest and
Van der Velden, 2013). However, in many countries a majority of young qualified school leavers
come from secondary and post-secondary non-tertiary education. Also, the system traits most often
used in this literature pertain to the level of (upper) secondary education systems.
2. In the most extreme version of signalling theories, education does not have productivity-enhancing
effects, but merely sorts people based on prior ability. However, the signalling function of creden-
tials and the notion that education inculcates skills are not mutually exclusive.
3. There are reasons to assume that the exact wording of the questions in the German LFS question-
naire leads to an underestimation of the number of employed youth (Wingerter-Destatis, 2011). Our
findings should not be affected, as we analyse only those persons who were in employment. Indeed,
as the sensitivity analyses in the online supplement (S2) reveal, our findings are insensitive to
excluding Germany.
4. Eurostat (2012) concludes that the recall bias is largest in countries whose data we do not analyse (i.e.
Switzerland, Bulgaria, Romania, Estonia and Latvia). Of the countries we include in our study, only
Greece, Spain and the Czech Republic reported that this issue might be a problem. In Greece recall
problems were related to remembering the exact months, which is less of a problem for our analyses,
as we use years rather than months to distinguish school-to-work transitions. In the Czech Republic,
older respondents in particular had recall problems. In Spain, some respondents reported leaving edu-
cation before they obtained their highest level of education. We ran a sensitivity analysis excluding
these countries to test whether this would confound our hypotheses. Our conclusions remain robust.
5. By focusing on school leavers with only upper or post-secondary non-tertiary qualifications, the
composition of the group under observation is likely to differ across countries. We performed a sen-
sitivity analysis (online supplement S5) in which we control for time-varying estimates of a coun-
try’s proportion of an age cohort who has attained higher education. The results remain robust.
6. The revision of Wolbers’ scheme mainly consists of four types of actions:
 We assigned occupations with generalist skills profiles to be matched to a general field of study: public
service (associate) professional (sub-major group 11, minor groups 247, 344), general managers and man-
agers of small enterprises (minor groups 121, 130, 131), most of the clerks (major group 4) and most of
the service workers (major group 5).
 Wolbers often assigned one-digit codes to be matched to all fields (e.g. major groups 2 (‘Professionals’)
and 3 (‘Technicians and associate professionals’). We only did this in cases where the majority of the
underlying two- and three-digit codes are also matched to the specific field of study;
 In a number of cases mistakes were made in assigning certain occupations to a field of study, e.g. the sub-
major group ‘Models, salespersons and demonstrators’ was wrongly assigned to be matched to the field of
study ‘Humanities and arts’;
 Some elementary occupations were wrongly excluded as being matched to a certain field of study, e.g.
minor groups 912, 914–916 and 933 are related to the field of study ‘Services’.
7. There are different ways to measure over- and undereducation (Green, 2013). In the case of EU LFS
we have no information on workers’ self-reported job level. The alternative of using realized
matches based on the total population is not attractive as this assumes that educational requirements
are the same over time. This is why we chose an occupation-based measure of required level of
education.
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8. Because time-varying data are not available, the education system characteristics are treated as
time-independent measures. These institutional characteristics and the countries’ rank order plausi-
bly do not vary much during the period under investigation but there might be some change in these
characteristics that is not captured in the models.
9. For a detailed description of variable construction, see Bol and Van de Werfhorst (2011).
10. It should be noted that our inferences are based on correlations, and that these methods cannot
exclude the possibility that unobserved variables might confound the associations we use to reflect
on our hypotheses. Causal inferences should be made with care.
11. Full models are available in online supplement S1. Also in the online supplement are results of sen-
sitivity analyses (S2), as well as information on step-wise model building (S3), inclusion of the pro-
portion of higher educated to the model and correlation and collinearity statistics (S4).
12. Random slope models (S6) revealed that the effect of being vocationally educated differs per
country.
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